This study investigated the presence of month of the year (MOY) 
Introduction
The topic of capital market efficiency is one of the most searched area in Finance. Following Fama [1] , number of studies was conducted to test the efficient market hypothesis (EMH). Recently, however, researchers have collected evidence against the EMH. One of the significant anomalies of EMH is the seasonal effect. Examples of such seasonal effect include the day-of-the-week, the week-of-the-month, the month of-theyear (MOY) and the May-to-October effects. Another anomaly closely related to the May-to-October effect is the seasonal affective disorder (SAD) effect. Testing for a seasonal effect in monthly returns has been given considerable attention in the literature and one of the most well-known calendar effects documented for the financial assets returns. Together with the day-of-the-week effect, the MOY effect is a frequent subject matter among individual investors, investment fund managers and economic researchers. This effect states that return on common stock keeps on changing and varies from month to month.
The year of the month effect adds to the anomalies literature in that it raises questions about market efficiency and investors' rationality. A statistically significant and persistent flow in market wide returns around the year of the month becomes unintelligible within a rational frame and lends further support to a growing behavioral finance research. The month of the year effect includes three anomalies, namely, the January effect, the May to October effect and the October effect. According to the January effect, returns in January tend to be higher than returns in other months [2, 3] . The May-to-October effect refers to the fact that stock returns tend to be significantly lower during summer and fall months (May to October) than during winter and spring months [4, 5] . According to the October found an April effect in the DSE all return series. But after Bepari and Mollik [15] , as per our knowledge, no study has yet been made to examine the presence of month of the year effect considering all the three indices of DSE (DSI index, DGEN index and DSE -20 index) which has encouraged us to conduct the study to contribute in finance literature and that will fill the gap.
The present study has made progress not only in relationship to documenting the month of year effect but also in highlighting potential explanations for its presence. These explanations span a variety of causes. Wang et al., [31] ; Kohers and Patel, [32] point out that the reason behind of the monthly anomalies is that the returns during the first week of a month tend to be significantly positive, while the returns during the other weeks of a month are statistically indistinguishable from zero. Ogden [33] suggests the payday hypothesis as the likely cause of a TOM effect. Individual investors get generally paid at the end of the month and therefore their (direct or indirect) demand rises during this period. Mills et al., [34] and Floros, [35] presented the two explanations for this anomaly. First, Companies usually announce profits during the first fortnight of the month. Second, end-of-the month effect increases due to enhanced purchasing power resulting from salaries that are typically paid at the end of the month. Islam and Gomes [36] argue that factors such as inadequate financial information, thin and discontinuous trading, reliance on price momentum as a basis for trading, and manipulation by market makers create the conditions that lead to the positive TOM effect in the DSE. Hossain [37] gives evidence that abnormal returns are possible if investors buy on day one and sell on day six. Chowdhury et al. [38] examine the seasonal anomalies such as January effect and unnatural holiday effect in the DSE composite index returns for the reason of abnormal market closure due to political protest, with or without prior notice. Panait [20] concluded that month of year effects are dependent on the development level of the market and on the market cycle. Hence it can be said that different reasons have been given for the month of year effect in stock returns but a most general reason could be that investors wait for the New Year to change or alter their investment strategies already in use.
The objective of the current study is to investigate the existence MOY effect in DSE. The results show that the hypothesis one and two support the MOY anomalies but hypothesis three does not agree with hypothesis one and hypothesis two. Side by side the dummy variable regression analysis shows the May effect for DGEN index which is the support for the existence of MOY anomalies in DSE. The results have also practical implications for financial managers, investment advisers and investors at large. Its relevance lies in the direct bearing of its results on the timing and nature of investment decisions. In the following we elaborate the experimental design, empirical results and conclusion.
Experiments
The following hypotheses have been formulated to know the month of the year effect anomaly in DSE.
Testable Hypothesis

Hypothesis 1
0 : The average monthly return of all the month is not statistically different from zero, that is,  = 0
The average monthly return of all the month is statistically different from zero, that is,
Where, i = 1, 2, 3 (the examined index) and j = 1, 2 …12 (the month from January to December). 
Hypothesis 2
Data
The data used in the study include monthly closing prices of DSE indices, for example, DSE all share prices index (DSI), DSE general index (DGEN) and DSE 20 index (DSE 20) for the period of 12 years, from 2000 to 2012. The DSE indexes were reformulated after 2012 and we couldn't include the 2013 and 2014 indexes under this study. All data have been collected from DSE library and DSE website. The seasonal effect is easily detectable in the market indices or large portfolios of shares rather than in individual shares [39] . Stock indices are used because index truly represents the traits and performance of overall market and anomalies are more easily detected in indexes as compared to individual shares [40] .
Methodology
First of all, the Eq. (1) is used to determine the average monthly return of the particular index for each month of the year. According to Strong [41] , there are both theoretical and empirical reasons for preferring logarithmic returns. Theoretically, logarithmic returns are analytically more tractable when linking together sub-period returns to form returns over long intervals. Empirically, logarithmic returns are more likely to be normally distributed and so conform to the assumptions of the standard statistical techniques.
, is the continuously compounded percentage change of share price index of i (i = 1, 2, 3) on the month of t, , is the price index of i on the month of t and , −1 is the price index of i on the month of t-1; and is the natural logarithm. In the next step, we tested whether the average monthly return of all the months are statistically different from zero or not. In order to test this hypothesis we use one-sample t-test. The t-statistic is calculated according to Eq. (2):
Where, ̅ is the average return for each month of the year from January to December and for each index, is the hypothetical mean which equal to zero, is the standard deviation of the each month's return from January to December, n is the number of observations of each month and /√ is the standard error. Then, we tested whether the average monthly returns between two sequential months are statistically different from zero or not. To test this hypothesis we use two-sample t-test. The t-statistic is calculated according to Eq. (3):
Where, ̅ 1 is the average return of month 1 (e.g. January's average return), ̅ 2 is the average return of month (e.g. February's average return), ( 1 ) 2 is the standard deviation of returns of month 1(e.g. January), ( 2 ) 2 is the standard deviation of returns of month 2 (e.g. February), 1 is sample size of month 1(e.g. January) and 2 is sample size of month 2 (e.g. February) .
After that, we tested whether the average monthly return of every month of a year is statistically equal or not. In order to test this hypothesis we use single factor ANOVA. The standard F-statistic is calculated as following:
Where, BSS is between sum of squares, WSS is within sum of squares and is degrees of freedom between groups and is degrees of freedom within groups; 12 , ,........... n n n n are the sample sizes of every month from January to December; [44] , and Maher and Parikh [19] , to detect the presence of month of the year anomalies we use the following dummy variable regression for half of the month. As most of the companies at DSE announced their dividend at the end of June or December, as tax year in Bangladesh ends in June but the calendar year ends in December, we just divide the whole year into two half. The first half is the January to June and second half is the July to December. And most of the studies [45, 46, 47, 48, 49, 50, 51] reported that the share price is fluctuated sharply after the dividend announcement. Where, , is the return of index i on the month of t; 1 through 6 are dummy variables for each month of the year such that D1 takes a value of 1 for all January observations and zero otherwise. D2 is a dummy variable for February taking the value of 1 for all February observation and zero otherwise and so on. The coefficients from 1 through 6 are estimate of the average returns for each month from January to June and July to December and εt is the disturbance term.
In order to specifically examine the effect of each specific month, the dummy variable representing the month that will be excluded from the model. Gultekin and Gultekin [52] , Karadžić and Vulić [53] suggested a regression model with dummy variables as a method of testing the MOY effect. It takes the following form:
Where 0 represents the return on the month that is dropped from the model, which is called base month; here both January and July are considered as base month, represents the return difference between the month specified by dummy variable and base month.
The hypothesis to be tested for testing the presence of the month of the year effect is as follows:
If the monthly returns are drawn from an identical distribution, they will be expected to be equal. The null hypothesis will indicate a specific pattern in the stock return that indicates no difference among of the comparing months with their base month. The study of month of year effect by Bepari and Mollik [15] , reported that returns for the months of February, April, September and December are negative and the rest of the months have positive mean returns. The maximum average return occurs in the month of May and minimum average returns result in the month of April. Again from our study, it is observed that the first quarter of the year the return is more deviated comparing to middle of the year and return on December is less deviated comparing to other months of the year. This is due to the stockholders change their investment strategy at the beginning of the New Year and they get their remunerations at the end of the year. It is also evident that only positive returns on December are statistically significant at 1% and 5% significance level for the index of DSI and DGEN respectively. Positive returns on June and August are statistically significant at 1% and 5% significance level for the index of DSE -20 and DSI respectively. So our testable first hypothesis is rejected for all the three indices at 1% as well as 5% significance level. So we can say that significant month of the year effect observed in DSE for all the three indices. To test the second hypothesis, the tables also represent t-values and their corresponding p-values for DSI, DSE-20 and DGEN index respectively. It is apparent from the tables that the mean monthly returns between two consecutive months differ significantly for the pairs of January -February and July -August for the DSI index, June -July and DecemberJanuary for the DSE -20 index, October -November and December -January for the DGEN index. Similarly, for the other pair of months for all the indices mean returns also differ significantly except 2/3 pair of months. But none pair of returns are statistically significant instead of December -January for the DSE -20 index. So, it can be said that the mean comparison and t -statistics does not provide the same results and our second testable hypothesis also rejected as we know to prove the presence of month of the year effect, at least one of these coefficients has to be positively significant [12] . We can thus accept that DSE is experiencing significant month of the year effect and this result is supported our first testable hypothesis. Table 3 .1, 3.2 and 3.3 represent analysis of ANOVA for DSI, DSE-20 and DGEN index respectively. It is obvious from the tables that for all the three indices calculated Fvalues are less than critical F-values and none of the F -values is statistically significant. Thus our third hypothesis also can't be rejected for all the three cases. So we can't infer that the average monthly return of every month of the year is not statistically equal which supports the existence of month of the year effect in DSE. Hence it can be said that the third testable hypothesis has shown the different result with our previous two hypotheses. Table 4 .1, 4.2 and 4.3 represent OLS regression results for DSI, DSE-20 and DGEN index respectively. It is clear from the tables of 4.1 (a), 4.2 (a) and 4.3 (a) that all the intercepts, i.e., the coefficient of January for all the indices are negatively insignificant side by side some coefficient are positive but insignificant with the exception of May of DGEN index. The difference of mean return coefficient in between of January and May for the DGEN index are positive and significant at 5% level. So it can be said that there is no January effect or any other month of year effect in the first half of the year on DSE. But DSE is experiencing a May effect for the DGEN index. Again from the tables of 4.1 (b), 4.2 (b) and 4.3 (b), all intercepts, i.e., the coefficient of July are positive but insignificant for all the indices. The interesting result is that the coefficient of October is positive but insignificant in all the indices. The coefficient of remaining months of the second half is negative and insignificant for all the indices. With the different of first half of the year, there is no July effect or any other month of year effect in DSE. In all the indices from both series, the Low level of adjusted R square and the insignificant F-statistic suggest poor model fit. With the support of our previous results hence we can summarize that the significant month of the year effect present in DSE and this conclusion is due to May effect for the DGEN index and again null hypothesis is rejected. To document the monthly effect on the DSE return series (only DSI index), Bepari and Mollik [15] reported that only the month of April has statistically significant coefficient with the low level of R square and the insignificant F-statistic. 
Empirical Results
1.3 represent monthly mean returns and standard deviation of returns. To test the first hypothesis, the tables also represent t-values and their corresponding p-values for DSI, DSE-20 and DGEN index respectively. From the tables we can see that for all the three indices mean returns for January, February and April are negative. Mean return for July is negative for DSI and DGEN index and return for March is negative for DSE -20 index. For all other months mean returns are positive. The average mean return of August, June and November are highest for the index of DSI, DSE -20 and DGEN respectively but it is lowest for the month of February, January and January of the respective indices.
Conclusion
In this paper we have examined the presence of MOY effect in DSE. We considered monthly closing values of DSE indices for the year from 2000 to 2012. We can conclude from all the results that the hypothesis one and two support the month of the year anomalies but hypothesis three disagree with it. Side by side the dummy variable regression analysis have shown the May effect for DGEN index which is the support for the existence of MOY anomalies in DSE. In all the indices from both series, the Low level of adjusted R square and the insignificant F -statistic suggest poor model fit. In a nutshell, we can say that DSE is experiencing the MOY anomalies for the examined duration. Our findings are very close to the findings of previous study [15] .
The results have important practical implications to different capital market participants such as investors, managers and regulatory authorities. Investors can formulate their investment strategies and investment timing on the basis of this result and can earn some abnormal return by predicting future prices. More specifically said, as the return on January, February and April are negative and highest significant positive return on August, June, November and December, so for abnormal return, investors can buy the shares on January, February and April and can sell the share on August, June November and December. First quarter of the year, the return is more deviated comparing to middle of the year and return on December is less deviated comparing to other months of the year. It is the psychology of investors that towards end of the year, they start selling their shares, hoping for new and positive changes in policies in upcoming year. Another reason behind this trend could be the release of news about a firm near or in start of a new year. To get maximum benefit from this situation, investors impose a selling pressure in market, near at the end of year which yield high returns and then at the beginning of new month, they start purchasing shares after incorporating new policies and information.
One weakness of the study is that it does not consider individual share price rather it considers market index. So on the basis of the findings, the investment strategy in case of individual share may not provide expected result. But if the size of the portfolio is larger that closely represent the market then investment strategy on basis of the findings is expected to provide some abnormal return to the investors. As the presence of the MOY anomaly indicates investors can outperform the market and this is against the principle of market efficiency that no one can earn above the market. Existence of anomalies increases prediction power of investors and they become able to predict stock returns with more confidence. This helps them to beat the market.
Moreover, DSE is a thin market where very large number of investors are not present, rather, few investors possess major chunks of the market and so they can not only control but also can outperform the market by following the arbitrage policy in short run. However, in the long run, it could not be the effective strategy as arbitrage policy works only in short run, and in long run, arbitrage is adjusted automatically through mean reversion and thus, cannot give desirable results in long run. The extent to which our explanation for the DSE MOY effect is valid in individual share price remains the topic of future debate.
